

Atty. Dkt No. 
33035M084 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 



Serial No. 



Seiji Yaegashi, et al. 
10/026,950 



Art Unit: 2811 



For 



Filed 



December 27, 2001 Examiner : To Be Assigned 

HETEROJUNCTION BIPOLAR TRANSISTOR AND METHOD 
OF MAKING HETEROJUNCTION BIPOLAR TRANSISTOR 



CLAIM FOR FOREIGN PRIORITY TRANSMITTAL 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Under the provisions of 35 U.S.C. § 119, Applicants hereby claim the benefit of 
the filing date of Japanese Patent Appln. 2000-398417 filed in Japan on December 27, 
2000. 

In support of this priority claim, Applicants submit herewith a certified copy of 
the priority application. 



RespectfiiUy submitted, 



SMITH, GAMBRELL & RUSSELL, LLP 




Michael A. Makuch, Reg. No. 32,263 
1850 M Street, N.W., Suite 800 
Washington, D.C. 20036 
TEL: (202) 659-2811 
FAX: (202) 659-1462 



Date: April 15, 2002 




9 4- m n n /f 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m ^ M ^ 

Date of Application: 2000^12^270 
lH j^g g 

AppUcation Number. #1^ 2000-398417 



AppUcan?s): ^^S^X^^^^tt 



2001^ 8H24H 



# W ff M 
Commissioner, 
Japan Patent Office 




ailE#-^ aiiE# 2001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 
100Y0424 

mm^m^m} hoil 21/331 

HOIL 29/205 

AMS mm 
mm 

ImM^^] 000002130 
100088155 



\ 



ffiliE# 2001-3075242 



^2 000—398417 



[i8g(I##3 100089978 

[i8j8ll##3 100092657 

[i8Sa##] 100110582 

100108257 

[^M^«S##] 014708 

21,000R 

im^^] mmm i 
mm 1 

C^i?&gtt^^##] 0001754 



2 



miiE^ 2001-3075242 



#2 00 0 — 398417 



imm^] mmm 

[«:^3g5] mmm icD^i-mmmit. mi<Dm:^i^izwzf^-M<omiis 
mmm Komn ^m-t^ m 2 <Dm:& \^izwxf^ -M<DW\(Dm mzj^^x $ n 



1 



aill#2 001-30752 4 2 



#2 0 0 0 — 3 9 84 1 7 



ftffBn 1/ at ±lc?^^S nfe^- X 
3^^t- 2 ©ltC?&o T#t;f e --5iSf J: o T H ^ nsMJ^tcigJ-^ e> 

o 

[000 1] 

A>riK-^ (Bipolar Transistor: BT)<DWk:BWi:Si. 

[0 0 0 2] 

•^T-ngc-a/"^^ — ^ h^^i^'X^ (Hetero junction Bipolar Transistor: 



ffi|E# 2001-3075242 



#2 000—3 98417 



A (Dm^m^m <Dmm^ t vxmm stvs^^ic&yoo^So hbt itmtir=. 

^^^B-to ^©afitt, K-xM^^ODx:^;i/:^-A> K^^^i^r^CE g)<J: y% 
[0 0 0 3] 

5-4 8 0 7 8 ^^m&Xfl^m^ 8-139101 #i4ii#lC«, oi^ ^U^CD 
[0 0 0 4] 

08(a)«, ^^(DHBT<0—mmm^m-t^^^mX':&&. ®8(b)tt, 08 
( a ) tC l-t S IV- 1 V^glC?& o 0T'fe -5 , 

[0 0 0 5] 

-x^x^M^rJ^fife-^-s. x'j^^J/Mii, Coi 1] ■^mz\ai\\r-^:^mx:^&o 
't(D^. M:&'at>x»y bx»i/5^>tJ7*S:^T«ee)i:> 3t;<-9-#jtcOi^$:^-rsx^ *y 
iimme Ittm^ti^o L/35)^L/^*^e>> M^iS'^x^y bxry^>^icj:»jx^-; 

tctbiZ. x$ -y ^M^6 1 ©?^^f^li0 8(a)JC^-tJ:e)^A:^?^i:^-&o 
> ®8(a)lCET'^Lfe^tt, ^a©®;^^«:i5^LT9 0° ii^&So 
[0 0 0 6] 

HBT^CfeV^T. 5l^ffibSBIl6 3tt. X^ ^^i^ 6 1 ±lC^J-t e>*lfcx$ 
^y ^?«@6 2 i:^g|SllIS&i:$:g^^-r-5 0DJCffiVxe>*l. x^«y^M^6 1© 



ffi|iE# 2001-3075242 



#2 00 0 — 398417 



[0 0 0 7] 
[0 0 0 8] 

y«#$:?^^-r-5fetotcii, x $ ^M^®±^icai$ :^ ^ vy 

[0 0 0 9] 

[0 0 10] 
[fgSS:«?^"t--&fe«>®^S] 



2001-3075242 



#2 000-398417 



[0011] 

±ga®3:$ f|i®$ili:&iRiic#tJfs— z:®^i©®ii^ 

[0 0 12] 

±iE©'7>5.^^Mtt, ft^ife^^i*®®^^®! coil] :^mzm^x±m(Dm 

l®l«5b^#0fs<l:e>^cJ^^stlSi:^f*bv^o ziixicj:*;, j^Sii (Oil) 

[0013] 

J:iHCD-7X ^ <Dm 1 2 RT® i: «e?^ffiS:^-r -5 ^ ^ K: 

-e^So CiniCJ:*;, ^l®5p®?^^^*tMB5fe$tlfcn:^*/^Mi^®?^H^}&^#e)tl 

J: e) IC^l-t e> flT J: e) IC i: V^„ 
[0 0 14] 

tfc, Hico^BM^l*, micD$fi^l^lJc#0f-5>-^<D^i:, HicDlfiiiiSM 
•rsfl2CD®:&|Hllc#tJfs-'*r®Sll05«li:lcj:oT^^$*iSo ±ia®^2(Z)5ji 

i^JblcSfe-^t^lirS J: o IC^t^ b tlT <fc LT % J: V^„ 
[0 0 15] 



5 



2 0 0 1 -3 0 



#2 000 — 398417 



[0 0 16] 

[0 0 17] 

x^^i/^tt, ^i^^<Z>fc«>®^##:Mi^®^^llt CO 1 ID :t|ql{C«^ 
[0 0 18] 

[f§^®ll5i?^^J 

(Hetero junction Bipolar Transistor: H B T) Srf^iit'SS'^lCO V^Tf^9!"f* 
[0 0 19] 

1 

01 (a)~(f mi<Dmmmmtzj^^HBT<om^:Bm<Dj:m(omm^^ 

[0 0 2 0] 

^-t. ^^mm■mJlm^z^\^^x. mm±m^tmm.^mmmtn\ organic chemica 

1 Vapor Deposition : MO CVD)^g&MV^T, ^Sfii^lS I n PS^K 2 ( 1 0 

o)ffiJitc, u^^MS, r2i/^^M4, ^-:^M5, ^tJ^x^^y^^e 



6 



miiE# 2001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 



$:Mir^xtf^^>>^;i/fig;R-r<5> (®l(a)) o 0 2lCJi. #S3~6©>^J^, m 

O. 1 0. l%(D^^^W^'^^o 

[0 0 2 1] 

i^i:»(Triethyl Gallium: TEG a), h U 7^ 5^;i/>f ^i^'*^ A(Trimethyl Indium 
:TMIn). r;i/S/> (A s Hg), ;S.rJf/J^X7 W > (P Hg) iljb^-e^ 

cD^^ ^/tjC'gtj^-r -5 J: ^ ic ^ e> icMi^®«^*S:35ii:^M"r s r fc <fc o 

Tm^©M^JtSr^-r-5#M3~6 $:#So #M 3 ~ 6 

l8^$tlT^V>*^. «gStt$:#i^irtl«, V^T4^©MK:oV^Tt) 6 0 0 7 5 
OTC*W*bV%„ 

[0 0 2 2] 

ICcfcU. -/ ^fM6 0[):^r^'; TiiMtt. '<-:^M5 h<7)|?.®^cg|g^•r'5M^T' 
^£<(M^^^. 4 X 1 o^^cm"^), /<-xM5 7&^e>il^l<&^cbfc5{)^oT^l^< (M 

7L\i. 2X 1 0^^cm~^S*-e)«5SJ:e>lC^ffc"r-&. ^-VU TJiMS:lg<-t 
[0 0 2 3] 

pM#«ttT*^-5'<-XM5 0^;^l^tCtt$;a:5^;i/M^(Diethyl Zinc 



7 



ffiiaE# 2001-3075242 



#2 000 — 3984 17 



[0 0 2 4] 

[0 0 2 5] 

I nP««2J:<Z)J:^»y^fM6±tCl/j;xhj^$:i^^-r'5o i^l:fT. m^on 
CDx ^ > y v:^ (vx ^ M) ti^o 

[0 0 2 6] 

^J^^-tSiaSp Sgi:. r©i^#i:l^IAH^^^JaS3(J^,JS)^:^cJ:y«^$tl 

-5, s^ic. MJiT^-T^jiiS^— ^ja^^j^-^fey. aaSii:jas3i:(D:g$){>^ 

[0 0 2 7] 



miE# 2001-3075242 



mz 000—398417 



[0 0 2 8] 

[0 0 29] 

^-r'5x>y^>^5f3t;^75)^i$<. I nGa A s J: U ftK^^-:7.M 5 IC^f Sx-y 5^ 

. xy^>^r^^ft(5D^v^x*y^>^f?^tS:Mv^sz:i:%*e^s„ r<z>^-^tci^> 
^#6559illS^S:e3StoTx^);5^>yiiM$::^*i)T33#, Zl<Z>x^y 5^:/^f5^g!lcX 
t5V^T^^Ufex^y5^>^^^ra*^MaML/fc^>^,"e:I^ry^>^^:^T$^^So rtl 
Ci:oT, x^>y ^M6i:0Dm^©^^:ej-t5&^l^5fe§tl-g>o ^J^JblCfcU, x^^y 
4?li^6 0*^J^^3nS (01(b)) o 
[0 0 3 0] 

„ H4(a)li, x»y^>i5^lCj: yj^^Snfex^ -;^M^6 0C0?^*^$:^-^^M 
ST^So 04(b)tt, 04 (a)© I - I|iK:«>-3WTffi0t?feSo 04(c)tt. 
S4 (a)®II-IIii!llcme)WiM0*^feS. 
[0 0 3 1] 

04 (a)S:#fig-t-5i:. X$ ^y ^M*^ 6 0 ©J^^^tt, 03 Kl^-rx^y^^^V 



ffi|E# 2001-3075242 



#2 000-398417 



[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

X^y^>i7*^®x^ *y ^M^6 O0»T®?^^^^CoV^T^i, ®4(b)iC:^ 

fay. ^m:SU(o coi i] :&iBi{c?&oT#t?sii^"e»3S&:5i"9-#Jti:5&y. ® 
4 (c)icat-r3iy, CO 1-1] :3^iRi{c?&oT#t)fsi^*ei*jii^-9-«i)tii«:«o 

me 0 0 CO 1 1) ^l^iI®i^^c^^>e) J:^tc?^^sti-&o zio^jcttjs&^ij-^jg*^ 

?^^Stl-5fe«), ^ydr-/<->^IS®IBtSmilS®^^S:^aiC«Iihb#«>o * 

1 0 ffiiE4^ 2001-3075242 



<|^2 000-3984 17 



[0 0 3 5] 

$p,tc, x$y^MJ!^6o© [0 1-1] ■:&mzm^xwx:^^mizitm:f>v-m 

[0 0 3 6] 
[0 0 3 7] 

x$ ^y^M^6 0:6^ggi-j-e>tl,^ I n P 2 ±IZ U P hB^^^-t^. 

„ ZLOx-z^^^M-TX^^li. -n(Dmi)^ coil] ^fei:5|i^3&^?^?^^^T'fe 

[0 0 3 8] 

-rsx-z^^^^JKli, 5ig^(H2S04)iij@m^b;!Km7K(H202)i:M*(H20)i: 

i)K HgSO^: H2O2: H20=l : 1 : 5 0 0 ©jt^-^M'a-^tlfeM-^?^"^^ 

3(DJtM^(3 l/^'^»4 i:®#®{|!l)<Z) 1 0 0 nmgS5:=fcx»y^>i5ff -S<fce> 
lC"rti«, :&feifMT'feS„ rolled: n l/i^ ^M4 3?)^fiilllCfii?^$4x#S. 
[0 0 3 9] 



1 1 



miaE#2 001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 



[0 0 4 0] 

pmm2±izm^^n^^mmoiiBTifim^izmm.mz^m^ti^ o i (c) 

) o 

[0 0 4 1] 

mXlt. m^t^^mS i^^A- ^f^^ i N)^CVD (Chemical Vapor Deposit 

ion)^lCj: *J?^figt--5<. MVfX. S i N]^JtlCl^i>'X h Sr^^U]*^^, 

5 0, Rxf3L^yitm.mG o±KmM(omv^<^mum^m-r^. ^kiZ^ zfyX-^ 

[0 0 4 2] 

zf^x-^^L^y^y^mr^. ^mme 0, so, 4 oic^-^s^p^^r^t-rs 

:ii^y^mmQoa> CO 1 1] :^rrfiI^c#t?Si^^cli3§e;i-9-@5t*^J^fi^$^^Tv^s 



2001-3075242 



^2 0 0 0-398417 



[0 0 4 3] 

s (Si(d)) „ tj^is. ^ti^^mmit. ^#fl:MJ^±ic?^^$4x, 

xttM®^^UTasttv>'r*i% 1 XI ol^cm"^Jei^±^:+:^>^clgv^fc«i). rn 

[0 0 4 4] 

^K:. I nP^«2±lC, ^g-mMl 6, 15, 1 4 S:ge> J:e>lC, fUn^:^ 

^5^:h>f h^-f K(s i ON) ii\>^^r^mmmi z^cvDmiz^vmm-t^o ^ 
Stt. ziv^^nmi 4s.tF'<-x«Mi 5ic#f s§i^mL/SHi^2 4:ao^2 5 

^7efetcj;»;> isfii^i^i 2±icj^bTfcv>fci/s;;^ vm^mm-t^^tKiL^)^ 

Z.(DlyV7.Vm±0^mmii'^^^-^n^. Zl^llCcfcU. 5l^mL@B^2 4, 2 5 
(01(e)) „ 
[0 0 4 5] 

S i ONi:V^ofc^iSig|gl 3 SrWtJfl nPS«2±K:?^^"rS. -e b 

2 6i:m^ir^ (01 (f)) o Jg^±.©X@lC«I: HB T 1 *>#e>tl'5o 
[0 04 6] 

. 05(a)li, &<±<D^^lZLXi^mvr^iiBT l(D^-m^X$>^o ®5(b)li 
. 05 (a)(C;fel:JSIII-III^tcmo;fe®i®0T'*<5. 



1 3 



2001-3075242 



#2 000 — 39841 7 



[0 0 4 7] 

4-. m^<DHBT(0^mmVt^^-tm7 (a)i:0 5(a)ilfeJtge-rSi:JgilT® 
:iti!^^i)^&o ^^!5f5CDHBT^CfeV^T^i. -/^^igge Ojb^A#?^-efeSfc«) 

o 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 

^g^6 0 5b^l&m?^i:b#So tJe5feC!)HBT<Z)J: e) JC, /^-J^MII^ 5 0 S: 

o 

[0 0 5 1] 

tr^. 0 5 (a)JC^"r3iV. x$ -/>5j^^i 6 i:g^^-t-5 6ftmb@H«i2 6 li 



m!aE# 2001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 



[0 0 5 2] 
[0 0 5 3] 

^mMmm(omi^:^mz ^ y i^m u h b t 1 i)^±7^<Dm^^m lt v> s ® 

. aL^^yStm^GOij^-M^mif^ CO 1 1] :^ioHzf&\,\ M.'D^<Dmv<i)mmt 
. :sL^vitmmQO<Dm^K^iyX. 03 ICat-TA^Jf -> 1 0 -Sv:^^ 

[0 0 5 4] 
[0 05 5] 

> 1 0 2®5pM0'e^'5o A^-y 1 0 ZXlt. ® 6 (a)tC^-r3lU, M^T^ 

® ia s gttMige R<Dms^2^mvxisv. ms^ itm^ R<Dms^^t.mif^ nm^ 
^mm-t^o mmT2oyms^itmmR<Di3.s^^h:mvx^*). ms^iimmR(D 

o 

[0 0 5 6] 

:i<D^^i^m^<D/^^-y 1 0 2^m'r^yyf h*x'7.^s:Mv>. m^Rom-.-, 



2001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 



[0 0 5 7] 

!j^?:?^^"r<5c '®^i^T3©3as3^i^JilR®JaSl4i:g?b, aSittiiJi^R^jaSj 

[0 0 5 8] 

(Oil] :S'IqIlC«>e> J:e){CbT, 31^ »y ^M6©_hlcaQ»y^>^v;?.i5' S:?^ 

n^jtt>o 3o-rtiii> -/t5?M^6 0 3&^#e>tis„ 

[0 0 5 9] 

(114 collig^^) 

07 (a)tt, ||4©^^6?^M^C;feV^TfflV^e>4^S7* - 
> 1 0 4®^®0T'fe-5„ /A'^Jf-^ 1 0 4-^?^, 07(a)®j:^lC, M^T^® 
iaS3ttM^g?R©aaSi2^^l>^ aaSjttM^R^aSiitilJf e>tl«g:»-*^?^f^$ 
lii^T2C!)iaS3liM^R®iaSiiilg§L, jaSittMi^R<?)iaSi4i:^tf 
^tllSi^^^J^^S^X-So MJicT3®jaS3ttfi<IER®iaSi3i:g^U SSjttlSgc 

R 022 s 14 ntf b tisi^a-Tb^j^^ $ s o T4(Z)3a s ^itmm r © s ^ 



1 6 



miE# 2001-3075242 



#2 00 0 — 398417 



[0 0 6 0] 

:r.<D^v^j^^^^-y 1 o 4:^m-t^yit h'^:^^^m\'\ n^R(Dmi-^tf^ CO 

[0 0 6 1] 

> 1 0 50D5p®®-efe&o 1 0 07 (b)<DJ:e>iC, ■^i^T^© 

js s gii^jgg R (om s^^trnv. ia s 1 liM^^ r <Dm s^2^m\>f^ nm^ t^m^-t 

[0 0 6 2] 

*^ coil) :&lRltcme)<fce)CLT, dtm6<D±iZ:ny^Zy^'7:^^^m 
^-rSo ^bT, f|l©^J6?^mT'gi^bfe:n^y5^>^f:;^^lCi:y3i-;^>:J^S: 

[0 0 6 3] 



1 7 



ffi|E# 2001-3075242 



#2 0 0 0 — 3 9 8 4 1 7 



[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 

fS^<. 'ftfi(Z)^mxtf^:3p^-^, CB E (Chemical Beam Epitaxy)^, JftO^lg^B 

^ hjjN~;i/^cD?^^icfflv^sx-;^>^:&^£tt, ±Mmmmm<D-^m\zmh-t. 

[0 0 6 7] 

PS«±K:?^^$tlSHBTlClSe>i*, G a A s^«J:lC?^^$tlSG a A s/ 
A 1 G a A slS?i, ^VNJiG aAs/InGa P^®HB T^i:*#>?r j&A^TjK-^ 

[0 0 6 8] 



miiE4t 2001-3075242 



#2 000 — 398417 



T $:#i§-r H B TiD^m^^ 

[01] 

SI (a)~(f ||l®||Jg?^®{Cj:-5HBTCD^jt:&^®X^®®T®5:at 

feSo 04(b)», 04 (a)(Z)I - I^lC«>^m®01?$>So 04(c)ii. 04 
( a ) CD 1 1 - 1 Ij^(CS> ^ »f® 0-e ^ -5 o 
[05] 

05(a)tt. 2f!:||]66?^^®$?)§^SlCc!: »Jf^^bfcHBT(D5p®0-efeS„ 0 
5(b)li. 05 (a)iC^l-teiII-III^lC?&ofc»l®0T'feSo ' 
[06] 

06(a), (b)tt, hv;^^;6^Jti"'5>'^^->®ffi®?^^^S:^i"¥®0'^ 
[07] 

0 7(a), (b)lj:, :7 3r b-7>^^3{i;«^'r'&/^^->®3llC'fficDJ^H^5:a^-r¥® 

0-e^So 

[0 8] 

08(a)li, eJ£3l^®HBT<?)-M#Jt5:^-r¥®0T'feSo 08(b)tt. 08 
( a ) fc ^ j-t s I V- 1 vjilict& o »rM0-e ^ S . 

1 -HBT. 2 --InP^3K. 3 ••-■b-yzi l/^^^M. 4-3l/^^M, 5-^ 

-y^m. 6-x^-/^M. 1 4 "ni/i5^i5fm^. 1 5-K-:?>«^. i 6-x^ 



ajiE# 2001-3075242 



#2 000 — 398417 
y^mm. 2 4, 2 5, 2 6-§I^ffiU«M, 4 0-n l/^^M^, 5 0-^- 
1' Sg-iSo 



2 0 



ffi|E# 2001-3075242 



#2 00 0 — 398417 



mm 



y y y y y y y y 





3 

-2 



-4 
-3 



45 ^? 50 






1.1 15 /° 15 50 



-14 



11 12 15 25 12 16 60 25 15 50 




1 



miiE#2 0 0 1 



#2 000 — 398417 



m « 




Sim 




(cm-3) 


mm 

(nm) 




InP 


n 


Si 


4~20X10" 


250 




IngaAs 




Zn 


4X10'» 


50 




IngaAs 


n 


Si 




500 




IngaAs 


n* 


Si 




300 



[@3] 




2 



ailE# 2001-3075242 



2 0 0 0 — 3 9 8 4 1 7 




(b) 



I 

J 



A [011] 



[100] [00-1] 




[Oil] 




[00-1] 



ffi|iE# 2 0 0 1 - 




4 



miiE# 2001-3075242 



#2 000-398417 





6 



2001-3075242 



4t2 0 00 — 3984 17 




7 



ffiiE# 2 0 0 1 - 



#2 000-3984 17 



MM#S*^IfiJ-hS ti:^ H B T „ 



1 



aSlE4t 2001-3075242 



#2 00 0-398417 



m ^ A m m m 



[000002130] 
1 . mM^n B 199 0^ 8B29H 



2001-3075242 



